Somatostatin and growth hormone-releasing factor release from Zucker rat hypothalamic tissue.
Plasma somatotropin (ST) levels are depressed in the genetically obese Zucker rat compared to those of their littermates. It is believed that this defect is associated with one or both of the hypothalamic neuropeptides that control ST release: growth hormone releasing factor (GRF) and somatostatin (SS). The mechanism by which SS and GRF neuropeptides are regulated remains uncertain. The objective of this study was to examine the effect of 2 deoxy-glucose (2DG), isoproterenol (ISO), tryptophan (TRP), and 5HT on SS and GRF release in hypothalamic tissue from lean and obese Zucker rats. An in vitro perifusion system was established to examine the release of SS and GRF from perifused hypothalami taken from 8- and 12-week-old Zucker rats under basal conditions and in response to 2DG, ISO, TRP, 5HT, and KCl administration. Hypothalami were perifused with Dulbecco's modified eagle's medium continuously at 37 degrees C for 5 h at a flow rate of 100 ml/min. ISO and 2DG significantly (p < 0.05) increased SS levels from the obese rat, but no effect was observed from the lean littermate. GRF was not affected by 2DG or ISO in either genotypes. TRP and 5HT failed to affect SS or GRF release in lean or obese Zucker rats. It is proposed that the obese Zucker rat is more sensitive to glucose deprivation and to beta-adrenergic stimulation of SS release than the lean littermate.